Significant reduction of acute cardiac allograft rejection by selective janus kinase-1/3 inhibition using R507 and R545.
Selective inhibition of lymphocyte activation through abrogation of signal 3-cytokine transduction emerges as a new strategy for immunosuppression. This is the first report on the novel Janus kinase (JAK)1/3 inhibitors R507 and R545 for prevention of acute allograft rejection. Pharmacokinetic and in vitro enzyme inhibition assays were performed to characterize the drugs. Heterotopic Brown Norway-Lewis heart transplantations were performed to study acute cardiac allograft rejection, graft survival, suppression of cellular host responsiveness, and antibody production. Therapeutic and subtherapeutic doses of R507 (60 and 15 mg/kg 2 times per day) and R545 (20 and 5 mg/kg 2 times per day) were compared with those of tacrolimus (Tac; 4 and 1 mg/kg once per day). Plasma levels of R507 and R545 were sustained high for several hours. Cell-based enzyme assays showed selective inhibition of JAK1/3-dependent pathways with 20-fold or greater selectivity over JAK2 and Tyrosine kinase 2 kinases. After heart transplantation, both JAK1/3 inhibitors reduced early mononuclear graft infiltration, even significantly more potent than Tac. Intragraft interferon-γ release was significantly reduced by R507 and R545, and for interleukin-10 suppression, they were even significantly more potent than Tac. Both JAK1/3 inhibitors and Tac were similarly effective in reducing the host Th1 and Th2, but not Th17, responsiveness and similarly prevented donor-specific immunoglobulin M antibody production. Subtherapeutic and therapeutic R507 and R545 doses prolonged the mean graft survival and were similarly effective as 1 and 4 mg/kg Tac, respectively. In combination regimens, however, only R507 showed highly beneficial synergistic drug interactions with Tac. Both R507 and R545 are potent novel immunosuppressants with favorable pharmacokinetics and high JAK1/3 selectivity, but only R507 synergistically interacts with Tac.